Tranilast stimulates endochondral ossification by upregulating SOX9 and RUNX2 promoters.
Endochondral ossification is an essential process for reparative phase of fracture healing, which starts with the differentiation of mesenchymal cells into chondrocytes followed by substitution of bone tissue. It is strictly controlled by the expression of crucial transcriptional factors: SOX9 in the early phase and RUNX2 in the late phase. Screening of FDA-approved compounds revealed that an anti-allergic drug, tranilast, that has been used for more than 30 years in clinical practice, enhanced the SOX9 promoter in chondrogenic cells and the RUNX2 promoter in osteoblastic cells. We observed that tranilast increased mRNA expression of both Sox9 and Runx2 in differentiating ATDC5 chondrogenic progenitor cells. Tranilast upregulated mRNA expression of chondrogenic marker genes (Col2a1, Acan, Col10a1, and Mmp13) in differentiating ATDC5 cells. Moreover, tranilast upregulated mRNA expression of essential signaling molecules involved in endochondral ossification (Pthrp, Ihh, and Axin2). In the later phase of differentiation of ATDC5 cells, tranilast increased synthesis of matrix proteoglycans, induced the alkaline phosphatase activity, and tended to accelerate mineralization. Tranilast is a potential agent that accelerates fracture repair by promoting the regulatory steps of endochondral ossification.